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The test 
CHAPTER I 
THE PROBLEM 
This thesis is concerned with the problem of the 
construction and validation of a non-verbal science 
interest test. The test attempts to measure specific 
science interest areas of secondary school students. 
It is made up of ninety pictures that have been chosen 
to represent six science areas that are offered to 
students in secondary school. The pictures are all 
in one box and the testae separates and places the 
pictures in two boxes. Of these two boxes, one box 
shows that there is interest in the picture and the 
other box shows non-interest. 
The science areas represented in the pictures 
are: 
1. Astronomy 
2. Biology 
3· Chemistry 
4. Health and Hygiene 
5· Physical Geography 
6. Physics 
l 
Definition of term in relation to test 
Interest--concern or special attention for what 
is seen in the picture or for a desire to gain knowledge 
of what is seen in the picture if the item is not 
familiar. 
Justification 
:JJ 
Read constructed a non-verbal picture test that 
"attempts to measure the ability to recognize and 
classify some objects and situations associated with 
the physical-science environment." After seeing 
this test and reading the results, the writer decided 
that he would try to develop an instrument that could 
be used as a diagnostic test. The writer felt that a 
test of non-verbal nature, which could b e used to 
suggest specific science interest areas of secondary 
school students, would be a definite contribution to 
the advancement of education. 
Scope 
In order to validate a test of this sort, a group 
of students was needed who were known to have had 
1 Read, John Gannnons. "Measuring With a Non- Verbal 
Picture Test, the Ability to Recognize and Classify Some 
Objects and Situations Associated with the Physical-
Science Environment" , unpublished Doctorate Thesis, 
Boston University , 1946, p. 1. 
2 
interest in some aspect of science. Using this theory 
as a basis, the Science Club of Lowell High School, 
Lowell, Massachusetts was used as the criterion group . 
The club consisted of seventy-six members of whom forty-
four were girls and thirty-two were boys. It was a 
heterogeneous group as to age, social background, ability, 
grade level, and aptitude. Every member had joined the 
club because of an interest in some aspect of science 
thus meeting the standard established for a criterion 
group . 
Restatement of the problem 
The problem therefore is to construct and validate 
a non-verbal test that will indicate science interests 
of secondary school students. 
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CHAPTER II 
REVIEW OF THE LITERATURE 
Science interest testing 
After a careful review of interest testing, the 
writer observed that there was a complete lack of 
specific science area interest testing whether verbal 
or non-verbal. 
In relation to attitude and interest measurement ]J 
in the sciences, Greene, Jorgenson, and Gerberich 
say: 
Some progress has been made in the measure-
ment of the attitudes and interests of pupils 
with respect to science material and phenomena. 
~he task is a difficult one, because as yet the 
interests and the attitudes deemed desirable 
have not been defined very clearly. Furthermore, 
it is not too clear how the pupil should be tested, 
or what should be the content of the test which 
will reveal the pupil's possession of the desired 
interests and attitudes in a dynamic sense. Some 
significant attempts have been made in the measure-
ment of scientific attitudes, however. 
However, there are a few interest inventories that 
measure various interest areas, one of which is science. 
1 Greene, Jorgenson, and Gerberich. Measurement and 
Evaluation in the Secondary School, Lon~ns, Green 
and c., Inc., New York, N. Y., 1949, pp. 414-415. 
4 
u 
The Kuder Preference Record was copyrighted by 
G. Frederic Kuder in 1942 and was published by the 
Science Reserach Associates of Chicago, Illinois. The 
preference record is designed to point towards types of 
activity which are characteristic of nine vocational and 
educational areas. These are mechanical, artistic, 
computational, scientific, persuasive, literary, social 
service, musical, and clerical. It is designed for use 
with high school and college students and also with adults 
of both sexes. The vocabulary is at the high school level. 
In t aking the test, the testee is required to select the 
activity he pr efers the most and the activity he likes 
least in groups of three common situations. 
2_/ 
The Strong Vocational Interest Blank is intended 
for use in the senior high school and at the college 
level. It has separate forms for young men and young 
women so as to provide for the types of sex differences. 
2 Kuder, G. Fr ederic. Preference Record - Vocational, 
Form B,Science Research Associates, Chicago, Illinois, 
1950, pp. 19-20. 
~ Greene, Jorgenson, and Gerberich, op. cit., pp. 256-257, 
(citing, Strong, Edward K., Jr. Vocational Interests of 
Men and Women, Stanford University Press, Palo Alto, 
California, 1943). 
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People taking this test are asked to respond to items 
dealing with the following: occupations, school subjects, 
amusements, activities, peculiarities in people, order 
of preference of activities, comparison of interest 
between two items, and rating of present abilities and 
characteristics. The interests are designated on a 
three-point scale for most of the items to indicate 
their degree of liking. 
1LI The Dunlap Academic Preference Blank makes use 
of expressed interests of junior high school pupils 
in a relatively small number of persons, concepts, 
objects, and activities to furnish data useful for 
pupil guidance and classification and for determining 
relative scholastic aptitudes. The testee responds 
on a four-poimt scale to all the items in the following 
manner: like, indifferent or do not care, dislike or do 
not like, and unknown. The test measures interest in 
all junior high school subject areas. 
4 Greene, Jorgenson, and Gerberich, op. cit., pp. 257-258, 
(citing, Dunlap, Jack w. Manual of Directions: Dunlap 
Academic Preference Blank, World Book CO., Yonkers-on-
Hudson, New York, 1940, p. 6). 
6 
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The Michigan Vocabulary Profile Test is designed 
for high school and college use and has eight divisions: 
human relations, commerce, government , physical sciences, 
biological sciences, mathematics, fine arts, and sports. 
Among these eight areas, there are two hundred and forty 
items phrased as a definition followed by four terms 
from which the one which corresponds to the definition 
must be selected. The items are arranged in ten levels 
of difficulty, three items per level. 
Non-verbal testing 
Prior to vorld War I, while immigrants were flowing 
into the United tates, it was very difficult to deter-
mine the mentally retarded cases because of the language 
6 I 
barrier . Due to the need of an instrument, Knox--
devised a series of tests that required no use of spoken 
language . 'l'he tests, although not well standardized, 
proved to be more effective in weeding out the mentally 
deficient. 
5 Super, Edward D. Appraising Vocational Fitness, Harper 
and Brothers, New York, N. Y., 1949, pp. 474-476, (citing, 
Greene, B . B . 11he Michigan Vocabulary Profile Test , World 
Book Co., Yonkers-on- Hud son, New York, 1939. 
6 Goodenough, Florence L. Mental Testin~ , Rinehart & Co., 
Inc., New York, N. Y., 1949, p. 69, (citing, Knox, H. A. 
"A Scale Based on the Work at Ellis Island for Estimating 
Mental Defect" , Journal of the American Medical Association, 
1914, pp. 62, 741-747). 
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Ll During World War I, the Army Beta Test was also 
developed to counteract the language barrier . This test 
v 
was later revised by Kellogg and Morton • The subjects 
responded by tracing mazes, indicating whether groups of 
numbers were alike or unlike, and supplying missing 
elements in pictures. 
9_/ 
The Pintner-Paterson "Long" Performance Scale 
requires manipulation of apparatus, and depends largely 
upon form boards which are like jig saw puzzles. Success 
is measured by time, errors, moves, and other evidences 
of successive failure. 
1Q/ 
Brody constructed a test in which pictures of 
common objects had to be matched. 
7 Greene, Jorgenson, and Gerberich, op. cit., P• 218. 
8 Ibid., pp. 218-219, (citing, Kellogg, c. E. and 
Morton, N. w. Revised Beta Examination, The Psycho-
logical Corporation, 1935). 
9 Ibid., pp. 218-220, (citing, Pintner, Rudolph and 
Paterson, Donald G. Pintner-Paterson Performance 
Long Form, c. H. Stoelting Co., Chicago, Ill., 1917). 
10 Brody, Leon. "Comparable Tests of Verbal and Non-
Verbal Reasoning : ••• ", Journal of Educational Psychology, 
Vol. 31, No. 3, March 1946, p. 180. 
8 
lll Edds says: 
The International Group Mental Test (devised 
by E. A. Doll) is an arrangement of pictures into 
many grouped series such that an item in one series 
matches in some specific way an item in the other 
part of the same series. The more advanced sections 
of the scale have a centrally located picture which 
serves as a cue to similarity required. The subject 
matches the items by joining them with a pencil mark. 
w The Read Non-Verbal Picture Test attempts ttto 
measure the ability to recognize and classify some 
objects and situations associated with the physical-
science environment, using the matching of photographs 
to obtain an individual's score. The test consists of 
a box with a place for cue-pictures, in groups of four; 
bins beneath each of four pictures; and movable single 
photographs (item-pictures) each of which is to be 
dropped into the bin which the subject thinks is the 
~ placing for it. 
11 Edds, Jess H. ttThe Nature of Verbal and Non-Verbal 
Abilities", The Journal of Experimental Education, 
Vol. III, No. 3, March 1935, p. 225. 
12 Read, John Gammons, op. cit., p. 1. 
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Science areas selected are: 
Practice: farm, factory, construction, retail 
store. 
1. uses of electricity 
2. tools and applications of formal science 
3· molecular ohysics 
4. electronics 
5. chemistry 
6. mechanics . " 
12.1 
Objectives of science education : The acquisition of: 
1. Ftmctional information or facts 
2. Ftmctional concepts 
3· Functional tmderstanding of principles 
4. Instrumental skills 
5· Problem-solving skills 
6. Attitudes 
7· Appreciations 
8. Interests 
1W Strong says, "experimentally, an interest is a 
response of liking." 
13 National Society for the Study of Education, "Science 
Education in .American Schools", Part I, The Forty-Sixth 
Yearbook, The National Society for the Study of Education, 
Chicago, Ill., 1947 . 
14 Strong, op . cit . , p . 6. 
10 

The ninety pictures are all numbered on the back 
in sequence from one to ninety in the following 
classification: 
Science Area 
Astronomy 
Biology 
Chemistry 
Health and Hygiene 
Physical Geography 
Physics 
Materials used 
Number 
1 - 15 
16 - 3~ 
31 - 45 
46 - 6o 
61 - 75 
76 - 90 
The pictures that were to be used as items had to 
be pictures that would be familiar to students who are 
in the higher secondary-school level, therefore the 
pictures were obtained from various sources that students 
are in contact with during their daily life. ~ne writer 
began to scan leading magazines and then text books that 
are used in many of the high schools. The sources ~ e 
as follows: 
Black, Newton H. and Conant, Hames B., New Practical 
Chemistry, The Macmillan Co., New York, 1947. 
Davis, Ira c. and Sharpe, Richard ~ ., Science, Henry 
Holt and Co., New York, 1940. 
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Dull, c. E., Modern Physics, Henry Holt and Co., 
New York , 1939. 
Hunter, George w., Problems in Biology, American 
Book Co., New York, 1931. 
Thackston, John A., and Thackston, James F ., Human 
Health, Henry Holt and Co., NeV'J York, 1936. 
Van Buskirk, dgar F ., and Smith, Edith L., The 
Science of Everyday Life, Houghton Mifflin 
Co., Boston, Mass ., 1933. 
Williams, Jesse F ., Healthful Living, The Macmillan 
Co., New York, 1935. 
Young, Charles A., Lessons in Astronomy, Ginn & Co., 
Boston, Mass., 1926. 
LIFE, Time Inc., New York, Vol. 27, No . 20, November 14, 1949, p. 47. 
LOOK, Cowles agazines Inc.~ Des Moines, Iowa, Vol. 12, 
No . 17, August 17, 194~, p. 1. 
POPULAR MECHANICS, Popular Mechanics Co., Chicago, Ill., 
Vol. 89, No. 6, June 1948, p. 81. 
POPULAR SCIENCE, Popular Science Publishing Co., Inc., 
New York, Vol. 143, No. 1, July 1943, p. HW 310, 
September 1946, p. 206. 
SCIENCE NEVS LETTER, Science Service, Inc., Washington, 
D. c., Vol. 56, No. 10, September 3, 1949, p. 151, 
Vol. 57, No. 17, April 29, 1950, p. 266. 
The pictures are of odd shapes and sizes and are 
individually mounted on hard cardboard. Each picture 
was preserved by the writer with colorless nail polish. 
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Evaluation of items 
A total of approximately one hundred and fifty 
pictures was collected by the writer and they were 
sorted into the six science areas leaving approximately 
twenty-five pictures to each science area. A jury of 
five men in the science education field evaluated each 
picture. Each juror inspect ed the pictures from each 
science area to see whether or not he believed the 
pictures measured interest in that particular science. 
Upon completion of the evaluation by the five jurors, 
the writer then eliminated any picture that was judged 
negatively by any two of the jurors. From the remaining 
pictures, the best fifteen for each science area were 
selected by the writer. 
Preliminary steps 
Upon completion of construction, the test was 
administered to a few of the graduate students in the 
science education seminar to see if there was any 
indication of strong specific science interest areas. 
This preliminary step showed that the specific interest 
area measured would be relative to the other specific 
areas. 
The other preliminary step was to see if a third 

11. A comet with its tail. 
12. Naked-eye view of Donati's comet. 
13. Three phases of Saturn showing the rings. 
14. The projector in the Hayden Planetarium. 
15. A transit circle. 
16. Pine cones. 
17. A tree before and after a plague. 
18. A corn stalk with inserts of a corn husk and 
a kernel. 
19. Six little pictures depicting birds nests and 
eggs. 
20. Two grasshoppers. 
21. A diagrammatical drawing of a leaf, stem, and 
its roots planted in dirt. 
22. A view of the roots of carrots in soil. 
23. A frog. 
24. A wheat stem. 
25. A lizard. 
26. Eight different pictures of ferns. 
27. A horseshoe crab. 
28. An aquarium. 
29. A beaver. 
30. A leaf. 
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31. An experiment with steam. 
32. A chemist at work. 
33· A cast iron manufacturing plant. 
34. A chemist making titrations. 
35· A process of pouring molten metal 
36. Oil wells. 
37. A rubber tree being tapped. 
38. Spraying fruit trees. 
39. Making suspensions in a U-tube. 
4o. A graduated cylinder. 
41. MBn blowing glass. 
into pigs. 
42. A cross-section of a carbon dioxide fire 
extinguisher. 
43. A laboratory set-up for an experiment. 
44. Making a precipitate. 
45. A diagranEatical drawing of the chemical 
action in a coal stove. 
46. A scene in an operating room. 
47. An oxygen tent in an hospital room. 
48. A ventral and dorsal view of the muscles of 
man. 
49. The nervous system of man. 
50. A description of artifiqial respiration. 
16a 
51. Blood pressure test. 
52. Human skull. 
53. The teeth of man. 
54. A cross-section of a human skull showing 
brain. 
55. Meat inspector at work. 
56. A tourniquet. 
57. The action of the flexor and extensor muscles 
in the arm of man. 
58. A splint applied to a leg. 
59. Four phases of the digestive tube of man 
showing the path of food. 
60. Correct posture. 
61. Four phases of planting a shrub. 
62. A view of the results of improper forestry. 
63. A weather office. 
64. Mount Vesuvius. 
65. The Croton Reservoir, New York. 
66. A river gorge. 
67. An iceberg. 
68. Cloud formations. 
69. Pre-historic animals. 
70. An artist's conception of evolution of man. 
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71. A cross-section of the earth showing the 
geographical stratification. 
72. Example of rock erosion. 
73· Three phases of a tornado. 
74. A weathered rock. 
75. The stratosphere depicted by the shapes of 
balloons at different heights. 
76. Lightning. 
77 • Dynamos. 
78. An electron accelerator. 
79. A pulley system. 
8o. A magnetic field. 
81. An electric bell system. 
82. A radar machine. 
83. Reflection angles produced by water. 
84. Tuning forks. 
85. Evolution of the light bulb. 
86. Diffusion of light. 
87. Reflection in a mirror. 
88. The elasticity of a spring. 
89. An experiment involving the inclined plane. 
90. A mercury barometer. 
18 
Administering the test 
CHAPTER IV 
PROCEDURE 
The test was administered to seventy-five of the 
seventy-six members of the Lowell High School Science 
Club. The one member not tested was a girl that was 
in the hospinal at the time the test was administered. 
Because the test is taken individually, the writer 
had to make appointments with every student personally 
to take the test after school. Each student was 
approached and asked if he or she would like to take 
an interest test in science after school for the writer 
and not one student gave an indication of hesitation. 
The only question that was asked by the students was 
how late would they have to stay. Because of this 
factor and the possibility of the students taking a 
negative attitude for staying after school, only three 
or four students were tested a day. 
The test was conducted in a room with very good 
lighting and was taken at a very large desk. There 
were no outside disturbances because it was held after 
school. 
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As the student sat down at the desk, he was 
confronted with the setup described on page 11. The 
writer then told the student that everything that was 
to follow would be held in strict confidence. The 
following information was collected prior to adminis-
tering the test. On the answer sheet the writer 
recorded the name, the sex, the age of the students, 
and all the science courses taken with the grade they 
had been given or the grade they were receiving at that 
time. After this preliminary step the directions were 
giveh. 
The directions: 
In front of you in that closed box are a 
number of pictures. 
Now, what I want you to do is to separate 
all those pictures into these two boxes. 
In this box with the plus sign, (pointing 
to the box with the positive sign) I want 
you to put all the pictures you are interes-
ted in or the pictures you like. 
In this box with the minus sign, (pointing 
to the box with the negative sign) I want 
you to put all the pictures you are not 
interested in or do not like. 
NoV/, if any of the pictures are unfamiliar, 
and yet you would like to knoY more about 
them, put them in this box (pointing to plus 
box); and if you would not like to know any-
more about them, put them in this box (pointing 
to minus box) • 
20 
There is no time limit, so take your time. 
Put the pictures that you are interested in 
into this box (pointing to plus box), and 
those pictures that you are not interested in 
into this box (pointing to minus box). 
Any questions? 
Call me when you finish. 
When the writer was called, he went over to the 
desk and asked the student to take the pictures from 
the minus box and read to the writer the numbers on 
the back of the pictures. The writer recorded these 
numbers on the answer sheet. Upon completion of this 
step, the writer then recorded systematically on the 
answer sheet beside each science area the student's 
self evaluation of his interest in that particular 
area. This was dome . by the student who indicated his 
interest for each science area in the following manner: 
strong interest, some interest, or no interest. 
After all seventy-five members had been tested, 
the writer selected from an alphabetical list of the 
students every seventh student for a retest. The 
retest was conducted in the same manner as the first 
test in every respect. One boy from the ten students 
selected could not take the retest because he had 
started working every day after school. 
21 
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s~p1e answer sheet 
--
Nl\ME: SEX: M F AGE: 
SCIENCE COURSES : GRADES: 
1. 16. 31. 46. 61. 76. 
2. 17. 32. 47. 62. 77· 
3. 18. 33· 48. 63. 78. 
4. 19. 34. 49. 64. 79. 
5· 20. 35· 50. 65. so. 
6. 21. 36. 51. 66. 81. 
1· 22. 37· 52. 67. 82. 
8. 23. 38. 53· 68. 83. 
9. 24. 39. 54. 69. 84. 
10. 25. 4o. 55· 70. 85. 
11. 26. 41. 56. 71. 86. 
12. 27. 42. 57. 72. 87. 
13. 28. 43. 58. 73· 88. 
14. 29. 44. 59. 74. 89. 
15. 30. 45. 60. 75· 90. 
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CASE l 
Female Age - 18 years 
Science courses taken with grade 
Biology B 
Chemistry C 
General Science C 
Hygiene B 
Physiology B 
Science area Self evaluation Test score 
Plus Minus 
Astronomy No interest 5 10 
Biology Strong interest 14 l 
Chemistry Some interest 8 7 
Health & Hygiene Strong inter est 10 5 
Phy. Geography Some interest 8 7 
Physics No interest 5 lO 
CASE 2 
Female Age - 17 years 
Science courses taken with grade 
Biology C 
General Science B 
Hygiene B 
Science area Self evaluation Test score 
Plus Minus 
Astronomy No interest 2 13 
Biology Some interest 8 7 
Chemistry Some interest 8 7 
Health & Hygiene Strong interest 13 2 
Bhy. Geography No interest 5 10 
Physics No interest 4 11 
25 
CASE 3 
Female Age - 17 years 
Science courses taken with grade 
Biology B 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong interest 11 4 
Biology No interest 2 13 
Chemistry No interest 3 12 
Health & Hygiene Some interest 8 7 
Phy. Geography Some:· interest 9 6 
Physics No interest 5 10 
CASE 4 
Me.le Age - 16 years 
Science courses taken with grade 
Astronomy 
Chemistry 
Geology 
Science area 
Astronomy 
Biology 
Chemistry 
Health & Hygiene 
Phy. Geography 
Physics 
B 
B 
B 
Self evaluation Test 
Plus 
Strong interest 15 
No interest 2 
Strong interest 15 
No interest 2 
Strong interest 14 
Strong interest 12 
26 
score 
Minus 
0 
13 
0 
13 
1 
3 
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CASE 5 
Female Age - 16 years 
Science courses taken with grade 
Biology B 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong interest 15 0 
Biology Strong interest 12 3 
Chemistry No interest 6 9 
Health & Hygiene No interest 4 11 
Phy. Geography Strong interest 14 1 
Physics No interest 4 11 
28 
CASE 6 
Female Age - 17 years 
Science courses taken with grade 
Biology A 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong interest 13 2 
Biology Some interest 6 9 
Chemistry No interest 5 10 
Health & Hygiene Some interest 6 9 
Phy. Geography Strong interest 14 1 
Physics Some interest 7 8 
CASE 7 
Female Age - 17 years 
Science courses taken with grade 
Biology 
Chemistry 
Science are a 
Astronomy 
Biology 
Chemistry 
Health & Hygiene 
Phy. Geography 
Physics 
A 
c 
Self evaluation Test 
Plus 
No interest 1 
Strong interest 14 
Strong interest 10 
Strong interest 15 
No interest 6 
No interest 1 
29 
score 
Minus 
14 
1 
5 
0 
9 
14 
30 
CASE 8 
Female Age - 17 years 
Science courses taken with grade 
Biology A 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong interest 13 2 
Biology Some interest 9 6 
Chemistry Some interest 9 6 
Health & Hygiene Strong interest 14 1 
Phy. Geography Strong interest 14 1 
Physics No interest 5 10 
~-
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CASE 9 
Female Age - 16 years 
Science courses taken with grade 
Physics B 
Science area Self evaluation Test score 
Plus Mj_nus 
Astronomy No interest 1 14 
Biology Some interest 8 7 
Chemistry Some interest 8 7 
Health & Hygiene Strong interest 10 5 
Phy. Geography Strong interest 11 4 
Physics Some interest 8 7 
32 
CASE 10 
Male Age - 17 years 
Science courses taken with grade 
Biology B 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong interest 12 3 
Biology Strong interest 12 3 
Chemistry No interest 4 11 
Health & Hygiene Some interest 7 8 
Phy. Geography Strong interest 15 0 
Physics No interest 5 10 
33 
CASE 11 
Female Age - 17 years 
Science courses taken with grade 
Biology A 
Science erea Self evaluation Test score 
Plus Minus 
Astronomy Some interest 8 7 
Biology No interest 2 13 
Chemistry Strong interest 10 5 
Health & Hygiene Strong interest 12 3 
Phy. Geography No interest 3 12 
Physics No interest 6 9 
34 
CASE 12 
Male Age - 16 years 
Science courses taken with grade 
Chemistry B 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong interest 15 0 
Biology Strong interest 15 0 
Chemistry Strong interest 12 3 
Health & Hygiene No interest 2 13 
Phy. Geography Strong interest 14 l. 
Physics Strong interest 15 0 
CASE 13 
Male Age - 17 years 
Science courses taken with grade 
Chemistry 
Physics 
Science area 
Astronomy 
Biology 
Chemistry 
Health & Hygiene 
Phy. Geography 
Physics 
A 
B 
Self evaluation Test 
Plus 
Strong interest 15 
No interest l 
Strong inter est ll 
No interest l 
Strong interest 12 
Strong interest ll 
35 
score 
Minus 
0 
14 
4 
14 
3 
4 
CASE J.4 
Female Age - 17 years 
Science courses taken with gaade 
Chemistry 
Physiology 
Science area 
Astronomy 
Biology 
Chemistry 
Health & Hygiene 
Phy. Geography 
Physics 
c 
A 
Self evaluation Test 
Plus 
No interest 6 
No interest 5 
No interest 7 
Strong interest 11 
Some int ere at 8 
No interest 3 
score 
Minus 
9 
10 
8 
4 
7 
12 
CASE 15 
Female Age - 16 years 
Science courses taken with grade 
As tronolli1 
Biology 
Geology 
Science area 
Astronomy 
Biology 
Chemistry 
Health & Hygiene 
Phy. Geography 
Physics 
A 
A 
A 
Self evaluation Test 
Plus 
Strong interest 15 
Strong interest 13 
Some interest 7 
Strong interest 14 
Strong inter est ll 
No interest 6 
37 
score 
Minus 
0 
2 
8 
l 
4 
9 
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CASE 17 
Female Age - 16 years 
Science courses taken with grade 
Biology A 
Science area Sel.f evs.J.uation Test score 
Plus Minus 
Astronomy Strong interest 14 1 
Biology Strong interest 14 1 
Chemistry Strong interest 11 4 
Health & Hygiene Strong interest 14 1 
Phy. Geography Strong interest 11 4 
Physics Some interest 7 8 
CASE 18 
Male Age - 17 years 
Science eourses taken with grade 
Chemistry B 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Some interest 9 6 
Biology No interest 0 15 
Chemistry Some interest 9 6 
Health & Hygiene No interest 5 10 
Phy. Geography Some interest 8 7 
Physics Some interest 8 7 

CASE 20 
Female Age - 17 years 
Science courses taken with grade 
Biology B 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong interest 14 1 
Biology No interest 1 14 
Chemistry No interest 0 15 
Health & Hygiene No interest 1 14 
Psy. Geography Strong interest 10 5 
Physics No interest 3 12 
CASE 21 
Male Age - 17 years 
Science couases taken with grade 
Chemistry 
Physics 
Science area 
Astronomy 
Biology 
Chemistry 
Health & Hygiene 
Phy. Geography 
Physics 
B 
A 
Self evaluation Test 
Plus 
No interest 4 
No interest 5 
Some interest 7 
Strong interest l2 
Some interest 7 
Some interest 7 
4; 
score 
Minus 
11 
10 
8 
; 
8 
8 
CASE 22 
Female Age - 17 years 
Science courses taken with grade 
Biology C 
General Science A 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Some in tere s t 9 6 
Biology No interest ; 12 
Chemistry No interest ; 12 
Health & Hygiene Strong interest 15 0 
Phy. Geography Some interest 9 6 
Physics No interest 1 14 
1 
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CASE 24 
Female Age - 16 years 
Science courses taken with grade 
Chemistry c 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong interest 15 0 
Biology Strong interest 15 0 
Chemistry Strong interest 13 2 
Health & Hygiene Strong interest 15 0 
Phy. Geography Strong interest 14 1 
Physics Some interest 7 8 
47 
CASE 25 
Female Age - 17 years 
Science courses taken with grade 
Chemistry C 
General Science B 
Hygiene B 
Physiology B 
Science area Self evaluation Test score 
Plus Minus 
Astronomy No interest 7 8 
Biology Some interest 9 6 
Chemistry Strong interest 12 3 
Health & Hygiene Strong interest 12 3 
Phy. Geography Strong interest 12 3 
Physics Some interest 9 6 
48 
CASE 26 
I . 
Male Age - 17 years 
Science courses taken with grade 
Chemistry c 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Some interest 9 6 
Biology Some interest 7 8 
Chemistry Strong interest 15 0 
Health & Hygiene Strong interest 13 2 
Phy • Geography Strong interest 12 3 
Physics Strong interest 12 3 
49 
CASE 27 
Male Age - 16 years 
Science courses taken with grade 
Biology A 
Chemistry C 
General Science A 
Hygiene A 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong interest 13 2 
Biology Some interest 6 9 
Chemistry Strong interest 14 1 
Health & Hygiene No interest 4 11 
Phy. Geography Strong interest 10 5 
Physics Some interest 9 6 
CASE 28 
Male Age - 18 years 
Science courses takem with grade 
Chemistry 
Physics 
Science area 
Astronomy 
Biology 
Chemistry 
Health & Hygiene 
Phy, Geography 
Physics 
c 
A 
Self evaluation Test 
Plus 
Strong interest 15 
No interest 0 
Strong interest 11 
No interest 0 
No interest 4 
Strong interest 15 
50 
score 
Minus 
0 
15 
4 
15 
11 
0 
51 
CASE 29 
Female Age - 17 years 
Science courses taken with gra:ie 
Biology A 
Chemistry A 
General Science A 
Hygiene A 
Physics A 
Physiology A 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong interest 10 5 
Biology No interest 2 13 
Chemistry Strong interest 13 2 
Health & Hygiene Strong interest 12 3 
Phy. Geography No interest 4 11 
Physics Strong interest 15 0 
52 
CASE 30 
Male Age - 17 years 
Science courses taken with grade 
Chemistry c 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong interest 15 0 
Biology No interest 5 10 
Chemistry Strong interest 15 0 
Health & Hygiene Strong interest 11 4 
Phy. Geography Strong interest 15 0 
Physics Strong interest 14 1 
CASE 31 
Male Age - 17 years 
Science courses taken with grade 
Chemistry 
Physics 
Science area 
Astronomy 
Biology 
Chemistry 
Health & Hygiene 
Phy. Geography 
Physics 
c 
B 
Self evaluabion Test 
Plus 
No interest 5 
No interest 5 
Strong interest 14 
Strong interest 13 
Some interest 9 
No interest 5 
53 
score 
Minus 
10 
10 
1 
2 
6 
10 
54 
CASE 32 
Male Age - 18 years 
Science courses taken with grade 
Chemistry B 
General Science A 
Science area Self evaluation Test score 
Plus Minus 
Astronomy No interest 0 15 
Biology Strong interest 15 0 
Chemistry Some interest 7 8 
Health & Hygiene Strong interest 15 0 
Phy. Geography Strong interest 13 2 
Physics Some interest 9 6 
55 
CASE 33 
Female Age - 16 years 
Science ·courses taken with grade 
Biology B 
Science area Self evaluation Test score 
Plus Minus 
Astronomy No interest 1 14 
Biology No interest 2 13 
Chemistry Some interest 8 7 
Health & Hygiene No interest 6 9 
Phy. Geography No interest 2 13 
Physics Some interest 9 6 
CASE 34 
Female Age - 17 years 
Science courses takem with grade 
Chemistry c 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Some interest 8 7 
Biology Some interest 6 9 
Chemistry No interest 1 14 
Health & Hygiene Some interest 8 7 
Phy. Geography No interest 7 8 
Physics No interest 2 13 
' 
CASE 35 
Female Age - 17 years 
Science courses taken with grade 
Biology 
Chemistry 
Science a:r ea 
Astronomy 
Biology 
Cher.rl. stry 
Health & ~giene 
Phy. Geography 
Physics 
B 
A 
Self evaluation Test 
&'lus 
Strong interest 13 
Strong interest ll 
Strong interest 10 
Strong interest 14 
No interest . 6 
No interest 5 
57 
score 
Minus 
2 
4 
5 
l 
9 
10 
CASE 36 
Female Age - 17 years 
Science courses taken with grade 
Biology B 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong interest 14 1 
Biology Strong interest 11 4 
Chemistry No interest 6 9 
Health & Hygiene Strong interest 10 5 
Phy. Geography Strong interest 13 2 
Physics No interest 5 10 
59 
CASE 37 
Female Age - 17 years 
Science courses taken with grade 
Biology A 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Some interest 9 6 
Biology No interest 3 12 
Chemistry Strong interest 10 5 
Health & Hygiene No interest 5 10 
Phy. Geography Strong interest 11 4 
Physics Some interest 8 7 
6o 
CASE 38 
Female Age - 17 years 
Science courses taken with grade 
Biology A 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong interest 13 2 
Biology Strong interest 15 0 
Chemistry Strong interest 10 5 
health & Hygiene Strong interest 15 0 
Phy. Geography Strong interest 15 0 
Physics No interest 6 9 
CASE 39 
Fema.l.e Age - 18 years 
Science courses taken with grade 
Biology B 
Chemistry B 
General Science A 
Hygiene B 
Physiology B 
Science area Self evaluation Test score 
Plus Minus 
Astronomy No interest 4 11 
Biology Strong interest 12 3 
Chemistry Some interest 7 8 
Health & Hygiene Strong interest 14 1 
Phy. Gao gr aphy No interest 4 11 
Physics No interest 3 12 
CASE 4o 
Male Age - 18 years 
Science courses . taken with grade 
Chemistry 
Hygiene 
Science are a 
Astronomy 
Biology 
Chemistry 
Health & Hygiene 
Phy. Geography 
Physics 
B 
A 
Self evaluation Test 
Plus 
Strong interest l2 
Some interest 8 
No interest 5 
Some interest 9 
Some interest 7 
No interest 3 
score 
Minus 
3 
7 
10 
6 
8 
12 
CASE 41 
MaJ.e Age - 16 years 
Science courses taken with grade 
Chemistry 
Physics 
Science area 
Astronomy 
Biology 
Chemistry 
Health & Hygiene 
Phy. Geography 
Physics 
c 
A 
Self evaluation Test 
Plus 
No interest 1 
No interest 2 
Strong interest 14 
No interest 2 
Strong interest 10 
Some interest 9 
score 
Minus 
14 
13 
1 
13 
5 
6 
64 
CASE 42 
Female Age - 16 years 
Science courses taken with grade 
Biology B 
General Science B 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong interest l4 l 
Biology Sjrong interest 15 0 
Chemistry Strong interest ll 4 
Health & Hygiene Strong interest 15 0 
Phy. Geography Strong interest 15 0 
Physics Some interest 7 8 
CASE 43 
Female Age - 18 years 
Science courses taken with graie 
Chemistry 
Hygiene 
Physiology 
Science are a 
Astronomy 
Biology 
Chemistry 
Health & Hygiene 
Phy. Geography 
Physics 
B 
A 
B 
Self evaluation Test 
Plus 
Strong interest ll 
Strong interest 10 
Strong interest 13 
Strong interest 10 
No interest 5 
No interest 7 
score 
Minus 
4 
5 
2 
5 
10 
8 
CASE 44 
Female Age - 17 years 
Science courses taken with grade 
Biology 
Chemistry 
Science area 
Astronomy 
Biology 
Chemistry 
Health & Hygiene 
Phy. Geography 
Physics 
A 
c 
Self evaluation Test 
Plus 
Strong interest 10 
Strong interest 12 
Some interest 8 
Strong interest 14 
No interest 6 
No interest 5 
66 
score 
Minus 
5 
3 
7 
1 
9 
10 
CASE 45 
Male Age - 14 years 
Science oourses taken with grade 
None - jo~ned club because of interest 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong interest 15 0 
Biology Some interest 7 8 
Chemistry Some interest 6 9 
Health & Hygiene Some interest 7 8 
P~ysical Geography Strong interest 14 l 
Physics Some interest 8 7 
68 
CASE l,¢ 
Male Age - 17 years 
Science courses taken with grade 
Biology c 
, 
Science area Self evaluation Test score 
-Plus Minus 
Astronomy Strong interest 15 0 
Biology Some interest 8 7 
Chemistry No interest 1 14 
Health & Hygiene No interest 0 ~5 
Phy. Geography Some interest 8 7 
Physics No interest 1 14 
CASE 47 
r 
Male Age - 16 years 
Science courses taken with grade 
Biology B 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong interest 15 0 
Biology Some interest 6 9 
Chemistry Strong interest 12 3 
Health & Hygiene Strong interest 14 1 
Phy. Geography Some interest 9 6 
Phys!cs Strong interest 11 4 
CASE 48 
Female Age - 17 years 
Science courses taken with grade 
Biology 
Chemistry 
Hygiene 
Physiology 
Science sr ea 
Astronomy 
Biology 
Chemistry 
Health & Hygiene 
Phy. Geography 
Physics 
B 
B 
A 
A 
Self evaluation Test 
Plus 
No interest 0 
Strong interest 15 
some interest 9 
Strong interest 15 
Some interest 7 
No interest 6 
70 
score 
Minus 
15 
0 
6 
0 
8 
9 
CASE 49 
Female Age - 17 years 
Science courses taken with grade 
Biology 
Chemistry 
Hygiene 
Physiology 
Science area 
Astronomy 
Biology 
Chemistry 
Heal.th & Hygiene 
Phy. Geography 
Physics 
B 
A 
A 
A 
Self evaluation Test 
Plus 
No interest 2 
Strong interest ll 
Strong interest 11 
Strong interest 15 
Some interest 9 
Some interest 8 
71 
score 
Minus 
13 
4 
4 
0 
6 
1 
72 
CASE 50 
Female Age - 17 years 
Science colll'ses taken with grade 
Biology c 
Science area Self evaluation Test score 
Plus Minus 
Astronomy No interest 3 12 
Biology No interest l 14 
Chemistry Some interest 8 7 
Health & Hygiene Strong interest 10 5 
Phy. Geography No interest 3 12 
Physics No interest 5 10 
CASE 51 
Female Age - 16 years 
Science courses taken with grade 
Biology 
Chemistry 
Hygiene 
Physiology 
Science area 
Astronomy 
Biology 
Chemistry 
Health & Hygiene 
Phy. Geography 
Physics 
B 
B 
B 
B 
Self evaluation Test 
Plus 
No interest 4 
Strong interest 15 
Some interest 8 
Strong interest 15 
Strong interest 12 
No interest 7 
73 
score 
Minus 
ll 
0 
7 
0 
3 
8 
74 
CASE 52 
Male Age - 16 years 
Science courses taken with grade 
None - joined club because of interest 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong interest 15 0 
Biology No interest 0 15 
Chemistry Some interest 6 9 
Health & Hygiene No interest 2 13 
Phy. Geography Some interest 6 9 
Physics Some interest 7 8 
75 
CASE 53 
Female Age - 16 years 
Science courses taken with grade 
Biology A 
Chemistry B 
Science area Self evaluation Test score 
Plus Minus 
Astronomy No interest 3 13 
Biology Strong interest 13 2 
Chemistry Some interest 9 6 
Health & Hygiene Strong interest 14 1 
Phy. Geography Some interest 9 6 
Physics No interest 3 12 
CASE 54 
Female Age - 17 years 
Science courses taken with grade 
Biology 
Chemistry 
Hygiene 
Physiology 
Science area 
Astronomy 
Biology 
Chemistry 
Health & Hygiene 
Phy. Geography 
Physics 
B 
B 
A 
A 
Self evaluation Test 
Plus 
No interest 2 
Strong interest 10 
Some interest 7 
Strong interest 15 
No interest 2 
No interest 4 
score 
Minus 
13 
5 
8 
0 
13 
11 
77 
CASE 55 
Male Age - 17 years 
Science courses taken with grade 
Biology A 
Chemistry B 
General Science B 
Physics B 
Science ar ea Self evaluation Test score 
Plus Minus 
Astronomy Some interest 9 6 
Biology No interest 1 14 
Chemistry Strong interest 12 3 
Health & Hygiene No interest 3 12 
Phy. Geography Some interest 6 9 
Physics Strong interest 13 2 
78 
CASE 56 
Male Age - 17 years 
Science courses taken with graie 
Biology B 
Chemistry B 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong interest 15 0 
Biology Some interest 7 8 
Chemistry Some interest 9 6 
Health & Hygiene No interest 1 14 
Phy. Geography Strong interest 13 2 
Physics No interest 6 9 
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CASE 60 
Feaale Age - 17 years 
Science cour sea taken with grade 
Biology A 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong interest 11 4 
Biology Some interest 7 8 
Chemistry No interest 3 12 
Health & Hygiene No interest 1 14 
Phy. Geography Strong interest 11 4 
Physics No interest 2 13 


CASE 63 
Female Age - 16 years 
Science courses taken with grade 
None - joined club because of interest 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong interest 14 1 
Biology No interest 3 12 
Chemistry Strong interest 12 3 
Health & Hygiene Some interest 8 7 
Phy . Geography Some interest 8 7 
Physics Strong interest 11 4 
CASE 64 
Female Age - 17 years 
Science courses taken with grade 
Biology 
Chemistry 
Science area 
Astronomy 
Biology 
Chemistry 
Health & Hygiene 
Phy. Geography 
PhysiCJs 
A 
B 
Self evaluation Test 
Plus 
No interest 3 
Some interest 9 
No interest 6 
Strong interest 15 
Some interest 9 
No interest 6 
86 
score 
Minus 
12 
6 
9 
0 
6 
9 
CASE 65 
Male Age - 17 years 
Science courses taken with grade 
Biology 
Chemistry 
Science area 
Astronomy 
Biology 
Chemistry 
Health & Hygiene 
Phy. Geography 
Physics 
B 
c 
Self evaluation Test 
Plus 
No interest 0 
Some interest 2 
Strong interest 11 
Strong interest 14 
No interest 4 
Strong interest 10 
score 
Minus 
15 
13 
4 
1 
11 
5 
88 
CASE 66 
Female Age - 16 years 
Science courses taken with grade 
Chemistry c 
Science area Self evaluation Test score 
.t>1us Minus 
Astronomy Some interest 6 9 
Biology No interest 2 13 
Chemistry No interest 5 10 
Health & Hygiene Strong interest 10 5 
Phy. Geography Strong interest ll 4 
Physics No interest 4 ll 
CASE 67 
Male Age - 16 years 
Science courses taken with grade 
Chemistry 
Hygiene 
Science area 
Astronomy 
Biology 
Chemistry 
Health & Hygiene 
Phy. Geography 
Physics 
c 
A 
Self evaluation Test 
Plus 
Some interest 7 
Strong interest 12 
Strong interest 12 
Strong interest 14 
Some interest 9 
No interest 4 
score 
Minus 
8 
3 
3 
1 
6 
11 
90 
CASE 68 
Female Age - 17 years 
Science courses taken with gra:l e 
Chemistry c 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong interest 13 2 
Biology Some interest 7 8 
Chemistry Some interest 8 7 
Health & Hygiene No interest 2 13 
Phy. Geography Strong interest 10 5 
Physics Some interest 7 8 
91 
CASE 69 
Male Age - 17 years 
Science courses taken with grade 
Chemistry c 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Some interest 8 7 
Biology No interest 3 12 
Chemistry Strong interest 10 5 
Health & Hygiene No interest 7 8 
Phy. Geography Some interest 8 7 
Physics Some interest 7 8 
CASE 70 
Male Age - 18 years 
Science courses taken w1 th grade 
Biology 
Chemistry 
Physics 
Science area 
Astronomy 
Biology 
Chemistry 
Health & Hygiene 
Phy. Geography 
Physics 
D 
B 
B 
Self evaluation Test 
Plus 
Strong interest 13 
No interest l 
Some inter est 9 
No interest l 
Some interest 9 
Strong interest 15 
92 
score 
Minus 
2 
14 
6 
l4 
6 
0 
93 
CASE 71 
Male Age - 16 years 
Science courses taken with grade 
Chemistry c 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong interest 14 1 
Biology No interest 0 15 
Chemistry Strong interest 14 1 
Health & Hygiene No interest 1 14 
Phy . Geography Some interest 9 6 
Physics Strong interest 15 0 
94 
CASE 72 
Male Age - 17 years 
Science courses taken with grade 
Biology B 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong interest 14 l 
Biology Some intere at 8 1 
Chemistry No interest 6 9 
Health & Hygiene No interest 5 10 
Phy. Geography Strong interest ll 4 
Physics No interest 6 9 
95 
CASE 73 
Male Age - 15 years 
Science courses taken with grade 
None - joined club because of interest 
Science area Self evaluation Test score 
Plus Minus 
Astronomy No interest 5 10 
Biology Some inter est 8 7 
Chemistry Strong interest l2 ; 
Health & Hygiene Strong interest 13 2 
Phy. Geography Strong interest 13 2 
Physics Strong interest 15 0 
CASE 74 
Female Age - 16 years 
Science courses taken with grade 
Biology A 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong interest 12 3 
Biology Strong interest 15 0 
Chemistry Some interest 7 8 
Health & Hygiene Strong interest 14 1 
Phy. Geography Strong interest 14 1 
Physics No interest 5 10 
97 
CASE 75 
Female Age - 16 years 
Science courses taken with grade 
Chemistry B 
Science area Self evaluation 1'est score 
Plus Minus 
Astronomy Strong interest 14 1 
Biology No interest 6 9 
Chemistry Strong interest 15 0 
Health & Hygiene No interest 3 12 
Phy. Geography Strong interest 12 3 
Physics Strong interest 13 2 
97 
CASE 75 
Female Age - 16 years 
Science courses taken with grade 
Chemistry B 
Science area Self evaluation Test score 
Plus Minus 
Astronomy Strong inter est 14 1 
Biology No interest 6 9 
Chemistry Strong intere s t 15 0 
Health & Hygiene No interest 3 12 
Phy . Geography Strong interest 12 3 
Physics Strong interest 13 2 
Validity indications 
As there was no test available known to the writer 
that measures the same outcomes as does this non-verbal 
test, the validity of the test is indicated by the 
students self evaluation of their interest in each of 
the six science areas . 
The only possible outside criterion that could 
be used for correlation was teacher-marks. However, 
this method is not applicable to this situation because 
of three reasons . First, the science courses offered 
at the school are not all the same, that is, there are 
two levels for each science area. One, a college 
preparatory course which is comprehensive; and second, 
a special cousse which is general in content. Another 
reason why grades could not be used for correlation is 
that the marks are given by various teachers and are 
only relatively objective . Finally, the correlation 
between grades and interest is so small as to be 
irrelevant in this case . 
The writer attempted triserial correlations but 
because the scores did not yield the normal, bell-type 
of distribution, the results were not indicative of the 
validity of the test. The computation of Contingency 
98 
Coerricients was also attempted by the writer, but 
because the values in some of the cells of the three 
by three-fold tables were very small the results were 
extremely abnormal. Therefore, only the following 
indications of the validity of the test can be shown. 
The criterion ratings or standards set up by 
the writer are as follows: 
a plus score of 0 - 5 no interest 
a plus score or 6 - 9 some interest 
a plus score of 10 
- 15 strong interest 
The test scores were correlated with the self-
evaluation of the students as to their interest in 
each or the six science areas. The students indicated 
their interest by answering in the rollowing manner: 
no interest, some interest, or strong interest. 
In the astronomy area, three out or the seventy-
five students indicated that they had no ~terest yet 
had a score of some interest on the test. 
Table l Validity indications or Astronomy sub-test 
Self-evaluations 
"'Plus -Scores N o Some Strong Total 
10 
- 15 0 0 4o I 4o 
6 
- 9 3 11 0 14 
0 - 5 21 0 0 21 
Total 24 11 4o 75 
99 


lOla 
Table 6 Validity indications of Physics sub-test 
Self-evaluations 
Plus Scores No Some Strong Total 
10 
- 15 0 0 20 20 
~ - ' 
-
6 - 2 10 19 0 29 f.-
0 - 5 26 0 0 26 
-"' 
Total 36 19 20 75 
-- -
... 
Reliabilitx of instrument 
The reliability of the instrument was determined 
by the test-retest method. From an alphabetical list, 
nine students were selected randomly to take the test 
over again. There was a time lapse of approximately 
three weeks. The writer used the Spearman rho method 
of correlation using the following formula: 
p = 1 - 6~n2 N (N2 - l) 
The coefficient of correlations are as follows: 
Astronomy .?96 
Biology .895 
Chemistry .846 
HeaJ.th & Hygiene .838 
Phy. Geography 
·550 
Physics .?25 
These correlations show that the relationships 
between the first and the second testing was direct 
and high. They also show that the test as a whole is 
highly reliable. 
102 
Validity 
CHAPTER V 
CONCLUSIONS 
Because there were no outside criteria which 
could be used for correlation, the self-evaluation 
of the students in respect to their interest in 
each of the six science areas was used. A validity 
coefficient of correlation also could not be determined 
because of the small sampling as aforesaid. Therefore, 
only an indication of the validity of the test can be 
givelil. 
From a possible correlation of four hundred and 
fifty self-evaluations with four hundred and fifty 
test scores, only twenty-six test scores did not agree 
with their respective self-evaluations. These results 
indicate that the test has a relatively high degree 
of validity. 
Reliability 
Using the Spearman rho method of correlation, the 
following coefficients of correlation were obtained: 
Astronomy 
Biology 
103 
·796 
.895 
Chemistry .846 
Health & Hygiene .838 
Phy. Geography 
·550 
Physics .725 
The test does measure some trait or traits with 
a high degree of consistency. 
Usability 
The test is very easily administered. The 
instruction for the examiner and the directions 
for the students are clear and complete. No special 
training is required to adminiater the test. If the 
test is administered individually, it is time consuming. 
However, if the test is administered on a large scale 
basis, it would be very efficient in respect to the 
time factor. 
The test has its own answer sheet and the test 
can either be scored by the examiner or by the student 
taking the test. 'i'he directions for scoring are very 
simple and easily followed. '.ihe scoring can be 
completed in a matter of minutes. 
Students in our secondary schools are being 
pushed into science courses that they may have no 
interest for at all. Students who do not have 
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any science interest and who have to take a science 
course for college entrance are also bewildered. 
This test in its present form could predict the 
students relative interest in each of the six science 
areas. The test could become one of a varied battery 
of tests that would yield information about students 
so as to predict their possible future success. 
Limitation of the studz 
The limitation of this study is the inadequacy of 
the self-evaluation as a criterion for determining the 
validity of the test. 'l'he point is whether a student 
in senior high school can indicate orally his relative 
interest in a science area with any degree of accuracy. 
The self-evaluation method is definitely a weak method 
of determining a variable in order to validate a test 
of this sort but it was the only feasible way in 
establiShing a variable that would give validity 
indications of the test. 
Suggestions for further study 
1. An item-analysis should be made that would 
eliminate items that are not valid and reliable. 
2. The test should be administered to a larger 
105 
group of students so as to set up norms for each of 
the six science areas, and also to determine a 
validity coefficient of correlation. 
3· The test should be administered to an 
experimental group of ninth-grade students and then 
a follow-up of their success in science courses taken 
in hi gh school should be made. 
4. 'l'ests such as this one that attempt to measure 
some of the intangible outcomes in education are few 
and much can be done in the field of measurement to 
remedy this situation. 
106 
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APPENDIX A 
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Retest Scores 
Science area Re-test score 1st test score 
Plus Minus Plus Minus 
Case 7 Astronomy 1 14 1 14 
Biology 15 0 14 1 
Chemistry 10 5 10 5 
Health & Hygiene 15 0 15 0 
Phy. Geography 8 7 6 9 
Physic a 5 10 1 14 
Case 14 Astronomy 5 10 6 9 
Biology 9 6 5 10 
Chemistry 7 8 7 8 
Health & Hygiene 13 2 ll 4 
Phy. Geography 5 10 8 7 
Physics 8 7 3 12 
Case 21 Astronomy 4 11 4 11 
Biology 3 12 5 10 
Chemistry 10 5 7 8 
Health & Hygiene 11 4 12 3 
Phy. Geography 3 12 7 8 
Physics 12 3 7 8 
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ABSTRACT 
Simonian, George, Construction and Validation of a Non-
Verbal Science Interest Test. Unpublished Master 
of Arts Thesis, Boston University Graduate School, 
1951. 
Problem: To construct and validate a non-verbal sc~ence 
interest test which attempts to measure specific 
science interest areas of secondary school students. 
The test is made up of ninety pictures that have been 
chosen to ~epresent six science areas that are offered 
to students in secondary school. 'l'he pictures are all 
in one box and the testae separates and places the 
pictures in two boxes. One box shows that there is 
interest in the picture and the other box shows non-
interest. 
The science areas represented in the pictures 
are: 
1. Astronomy 
2. Biology 
3· Chemistry 
4. Health and Hygiene 
5. Physical Geography 
6. Physics 
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Scope: In order to validate a test of this sort , a 
group of students was needed who were known to 
have had interest in some aspect of science. 
Using this theory as a basis, the Science Club 
of Lowell High School, Lowell, Massachusetts was 
used as the criterion group. The club consisted 
of seventy-six members of which forty-four were 
girls and thirty- two were boys. It was a hetero-
geneous group in relation to age, social class, 
ability, grade level, and aptitude. 
Procedure: 
The pictures that were to make up jhe teat 
were selected from sources that secondary school 
students are in contact with. The pictures then 
were judged by a jury of five men in the science 
education field to separate thos,e pictures that 
they thought would measure specific science in-
terest. ~he fifteen remaining pictures in each 
of the six science areas were used as the items. 
The test was administered at first to a 
group of graduate students to determine if there 
would be any success at all. The results were 
very favorable. 
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The writer then administered the test to the 
Science Club members of Lowell High School. At 
the completion of all the testing, a random group 
of nine students were given a retest. 
Some validity indications were made and the 
reliability coefficients of correlation determined. 
Conclusions: 
1. Validity - Because there were no outside criteria 
which could be used for correlation, the self-
evaluation of the students in respect to their 
interest in each of the six science areas were 
used. A validity coefficient of correlation also 
could not be determined because of the small sampling. 
Therefore, only an indication of the validity of the 
test can be given. 
In the astronomy area, three out of the seventy-
five students indicated that they had no interest yet 
had a score of some interest on the test. 
In the biology area, one of the students 
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indicated no interest yet had a score of some interest, 
and one other student indicated some interest and 
scored no interest on the test. 
In the chemistry area, five out of the seventy-
five students indicated that they had no interest 
yet had a score of some interest on the test. 
In the health and hygiene area, two out of the 
seventy-five students indicated that they had no 
interest yet had a score of some interest on the test. 
In the physical geography area, four out of the 
seventy-five students indicated that they had no 
interest yet had a score of some interest on the test. 
In the physics area, ten out of the seventy-five 
students indicated that they had no interest yet had 
a score of some interest on the test. 
Therefore, from a possible correlation of four 
hundred and fifty self-evaluations with four hundred 
and fifty test scores, only twenty-six test scores 
did not agree with their respective self-evaluations. 
'.l.'hese results indica:te that the test has a relatively 
high degree of validity. 
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2. Reliability - Using the Spearman rho method of 
correlation, the following coefficients of correlation 
were obtained: 
Astronomy 
Biology 
·796 
.895 
Chemistry 
Health & Hygiene 
Physical Geography 
Physics 
Limitation of the study: 
The limitation of this study is the inadequacy 
of the self-evaluation as a criterion for determining 
the validity of the test. 
Suggestions for further study: 
1. An item-analysis should be made that would 
eliminate items that are not valid and reliable. 
2. 'l'he test should be administered to a larger 
group of students so as to set up norms for each 
of the six science areas, and also to determine 
a validity coefficient correlation. 
3. The test should be administered to an 
experimental group of ninth-grade students and 
then a follow-up o~ their success in science 
courses taken in high school should be made. 
4. Tests such as this one that attempt to measure 
some of the intangible outcomes in education are 
few and much can be done in the field of measure-
ment to remedy this situation. 
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